Detection of gravity through nonequilibrium mechanisms.
Using the principles of physics, could we set a fundamental lower limit for the size of a cell that can respond to gravity? Pollard (1965) tried to obtain such a limit assuming a gravity sensing mechanism that could be described as a system in thermodynamic equilibrium. In this chapter, a dynamic gravity sensing mechanism that is not in thermodynamic equilibrium is considered. It is shown that under some conditions nonequilibrium systems can be more sensitive than equilibrium systems. The dynamic mechanism described here is able to respond to gravity by virtue of its ability to perform a process similar to "signal averaging" used in electronic detection of weak signals. Through this process, a system is able to respond to a small systematic force embedded in a larger but randomly fluctuating force.